Interaction of dopamine D1 receptor with N-ethylmaleimide-sensitive factor is important for the membrane localization of the receptor.
The dopamine D1 receptor (D1R) plays important roles in regulating motor coordination, working memory, learning, and reward. In the mammalian brain, D1R is localized predominantly in dendritic spines. However, the molecular mechanisms involved in the transport, sorting, and targeting of D1R to dendritic spines are largely unknown. Here, we characterize the interaction between D1R and N-ethylmaleimide-sensitive factor (NSF) and show that the interaction is mediated by aa 387-401 of the D1R C-terminal tail. Interfering D1R and NSF interaction by coexpressing GFP-D1R aa 387-401 fusion protein reduces D1R membrane localization and inhibits D1R mediated cAMP accumulation. Treatment of hippocampal neurons with Tat-D1R aa 387-401 decreases the synaptic localization of D1R and the cell surface expression of D1R, but not the cell surface expression of alpha7 nicotinic receptor. Our data indicate that the interaction between NSF and D1R is important for the membrane localization of D1R.